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Clostridium difficile infection (CDI) is a burdensome problem
that has plagued the medical field for years. An anaerobic,
gram-positive, spore-forming bacillus, infection with Clos-
tridium difficile can be cured with oral and/or intravenous
antibiotics. However, increased incidence and development
of more virulent strains has led to more cases of persistent or
recurrent disease.1 These indolent infections lead to escalat-
ing health-care costs, significant morbidity, and can proceed
to death.

Transmission

CDI is the most prevalent cause of antibiotic-associated
nosocomial diarrhea with close to 3,000,000 episodes of
CDI occurring each year.2 The potential for spreading the
disease is great as people can be carrierswithout the presence
of symptoms. Transmission occurs by the fecal–oral route or
by contact with fomites, as Clostridium difficile spores are
readily encountered on contaminated hospital surfaces and
carried by health-care workers. In fact, these spores are so
hardy that alcohol-based antiseptics are not enough. Hands
must be sufficiently washed with chlorhexidine soap and
water to eradicate the risk of transmission.3 In addition,
gowns and gloves should be worn by health-care workers
and visitors entering the rooms of infected persons or those in
whom infection is suspected.4 Patients may also pass the

infection to each other, making it necessary to identify and
isolate infected patients. Lending to the difficulty of control-
ling this often indolent infection, colonization of C. difficile is
seen in 20 to 50% of the adults in hospitals and long-term care
facilities.1 Furthermore, there has been an increase in com-
munity-acquired CDI that may not be associated with antibi-
otic use or recent hospitalization.5

Pathogenesis

Following exposure, the pathogenesis of CDI typically begins
with antibiotic treatment or chemotherapy disrupting nor-
mal colonicflora, allowingC. difficile toflourish, leading to the
elaboration of toxin A (enterotoxin) and toxin B (cytotoxin)
which causes mucosal inflammation and injury.1 Mild CDI
can manifest as watery diarrhea (up to 10–15 times a day),
abdominal pain, cramping, fever, and leukocytosis. Symptoms
can progress in moderate to severe cases with the develop-
ment of sepsis, pseudomembranous colitis or fulminant
colitis with bowel perforation, toxic megacolon, and death.6

Epidemiology

The most significant change in the epidemiology of CDI has
been the evolution of hypervirulent strains, most notably
BI/NAP1/027. This strain yields dramatically higher levels of
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toxins A and B and confers fluoroquinolone resistance.5

Further, it elaborates binary toxin, which has an unclear
role, but may act synergistically with toxins A and B to
contribute to more severe disease.5 The trajectory of
BI/NAP1/027 recognition mirrors the increased incidence
and severity of CDI seen in the early 2000s, as more patients
were proceeding to fulminant disease necessitating colec-
tomy, which increased mortality.1

Risk Factors

Primary risk factors for the development of CDI include
advanced age (greater than 65 years), antibiotic use, severe
illness, and hospitalization.1,2 Secondary factors that also
increase the risk include gastric acid suppression (with
proton pump inhibitors or histamine-2 receptor antagonists),
gastrointestinal procedures, chemotherapy, residence at a
long-term care facility, inflammatory bowel disease, and
immunosuppression.1,2 Furthermore, in those infected with
C. difficile, low levels of vitamin D have been shown to be an
independent predictor of poor outcome and are associated
with higher recurrence.7

Diagnosis

Patients with clinically significant watery diarrhea should
prompt testing for C. difficile. Though no best standard test
has been established, diagnosis can be confirmedwith a stool
test positive for C. difficile or by endoscopic examination.3

Laboratory tests for stool testing include: cell culture, poly-
merase chain reaction (PCR) to identify DNA coding for toxins,
enzyme immunoassay (EIA) for C. difficile toxins A and B,
enzyme immunoassay (EIA) for C. difficile glutamate dehy-
drogenase, and cell culture cytotoxicity neutralization assay
(►Table 1).2,6 Cell culture is the gold standard with nearly
100% sensitivity and specificity; however, it is labor intensive
and has a long turnaround for results. PCR testing is typically
the preferred testing method used as results can be made
available in an hour and its sensitivity is greater than EIA.3,6

There is no role for repeat testing to assess for the eradication
of C. difficile once the clinical symptoms have resolved.
Further, asymptomatic patients and health-care workers
should not be routinely tested.4

Plain abdominal X-rays, computed tomography of the
abdomen and pelvis, and endoscopy can serve as adjuncts

in diagnosing CDI (►Fig. 1). Imaging studies may reveal
colonic thickening, free perforation, colon distension or meg-
acolon, whereas endoscopy may demonstrate pseudomem-
branes, which are nearly pathognomonic for CDI (►Fig. 2).2,6

During colonoscopy, care must be taken not to overinflate the
bowel and cause perforation.

Treatment

►Table 2 describes strategies for initial treatment, and treat-
ment of primary and recurrent infections. Primary treatment
of CDI is a discontinuation of the antibiotic that initially
disrupted the normal colonic flora. Continuous usage of
antibiotics other than those to treat C. difficile significantly
decreases the cure rate and increases the time to resolution
of diarrhea.3,8 In cases where the patients’ symptoms are
mild with watery diarrhea, only minimal abdominal pain,
and cramping, metronidazole administered orally or intra-
venously is the current standard of care. For patients with
moderate to severe infections—which may be manifested
with increasing fever, leukocytosis, or signs of end-organ
damage—oral vancomycin is preferred, and may also be
instilled as an enema. In those with mild disease that fail to
improve or worsen on metronidazole after 5 to 7 days,
conversion to oral vancomycin treatment is recom-
mended.3 Current recommendations state that antiperis-
taltic agents to treat diarrhea should be avoided because
they may precipitate worsening disease.2 Colonoscopy may
also be helpful in treatment if vancomycin irrigation can be
administered in the proximal colon (►Fig. 3) through the
scope’s irrigation channel, or if a long colonic tube can be
placed at the time of endoscopy for antibiotic enemas. This
tube can be placed endoscopically with or without the use
of fluoroscopy by piggybacking or dragging a long catheter
in with the colonoscope as described by Stephenson et al
and Groff et al.9,10

Fidaxomicin, a macrolide antibiotic, was Food and Drug
Administration-approved (FDA) for the treatment of CDI in
2011.9 In industry-funded Phase III clinical trials, it was
shown to be comparable to vancomycin and led to signifi-
cantly lower rates of recurrence of CDI.10 Its narrowspectrum,
active against C. difficile and most staphylococci and entero-
cocci, proves useful as it has minimal activity against gram-
negatives and may help support gut flora in rebuffing
recurrence.11,12

Table 1 Diagnostic testing for Clostridium difficile

Test Sensitivity Specificity Cost

Toxigenic culture High High $10–30

Cell culture neutralization assay High High $15–25

GDH High Low $5–15

Toxin EIA tests Low High $5–15

PCR High High $20–50

Abbreviations: EIA, enzyme immunoassay; GDH, glutamate dehydrogenase; PCR, polymerase chain reaction.

Clinics in Colon and Rectal Surgery Vol. 28 No. 2/2015

Persistent and Recurrent Clostridium difficile Colitis Cole, Stahl66

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



Recurrence

Most patients respond well to treatment and have discontin-
uation of symptoms with standard metronidazole and/or
vancomycin antibiotic therapy for 10 to 14 days. However,
some patients may have symptoms that persist or recur
following satisfactory treatment. Recurrent CDI occurs in 20
to 30% of the patients, with increasing rates of recurrence
with each subsequent episode.5 In clinical settings, it is
impossible to distinguish a recurrence that develops as a
relapse of CDI with the same strain of C. difficile versus a
reinfection that is the result of a new strain.13 Surprisingly,
recurrent CDI does not seem to be the result of resistance.
Therefore, when it does recur, it can be treated in the same
fashion as already discussed.

When subsequent recurrences occur, treatment recom-
mendations become less straightforward. Metronidazole is
not recommended as treatment beyond a first recurrence of
mild disease as prolonged use may lead to neurotoxicity.4

For second recurrences, tapered plans with pulsed doses of

vancomycin over 6 weeks have been suggested (►Table 2).
In recent years, therapy with fidaxomicin has been offered
as an adjunct, particularly in patients on a concomitant
antibiotic for systemic infection.8 However, standard
guidelines for usage have not been established, and the
current high cost of fidaxomicin (> $2,800 for a full course)
inhibits wider use.14

Therapies with nonantibiotic treatments, such as probi-
otics, intravenous immunoglobulins, and fecal microbiota
transplant (FMT), have also garnered attention.15 There are
no significant data supporting the use of probiotics, such as
Saccharomyces boulardii or Lactobacillus plantarum, as has
been suggested and examined in the past.3 Further, lack of
quality control and regulation makes probiotics unreliable
adjuncts to traditional therapies.3 Immunoglobulins have
been suggested to be helpful for severe or recurrent C. difficile
in several case reports, but a significant series has yet to show
its definitive benefit.16

FMT has shown to be very promising particularly in the
population of persistent or recurrent CDI.17 In a reviewof 317

Fig. 1 A 67-year-old female with toxic megacolon, pseudomembrane development, and mucosal sloughing: (a) X-ray showing dilated transverse
colon, (b) computed tomographic scan of dilated colon and thickened mucosa, (c) computed tomographic scan demonstrating mucosal
thickening, and (d) colonoscopic image of pseudomembranes sloughing. (Image courtesy Anjali Kumar, MD, MedStar Washington Hospital
Center.)
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patients, it was shown to lead to resolution in 92% of the
persistent and recurrent disease cases.18 It is clear that
restoration of gut flora is paramount in the struggle against
recurrent CDI.

Role for Surgery

Though surgical consultation should be obtainedwhen symp-
toms progress beyondmoderate disease, no validated staging
system exists for CDI. The development of severe CDI is
usually defined as clinical signs of end-organ dysfunction,
mental status change, profound leukocytosis, increasing lac-
tate, vasopressor requirement, or worsening abdominal ex-
amination warranting an urgent evaluation.2 In these cases,
consideration for surgery is imperative. It is difficult to
identify the critical window of timewhen the disease process
is severe enough to necessitate an operation.

Currently, the most agreed upon procedure is total ab-
dominal colectomy with end ileostomy (►Fig. 4). There is no
role for anastomosis or proctectomy in these severely ill
patients; given the imperative to the expedite the patient’s

Fig. 2 Classic endoscopic findings of: (a) pseudomembranes and (b)
thickened, hyperemic, and edematous mucosa. (Image courtesy Anjali
Kumar, MD, MedStar Washington Hospital Center.)

Table 2 Clostridium difficile treatment strategies

Patient presentation Treatment options

Asymptomatic carrier No treatment

Initial episode or first recurrence Discontinue inciting antibiosis

Mild disease Metronidazole 500 mg PO q 8 hr � 10–14 d

Moderate–severe disease Vancomycin 125 mg PO q 6 hr � 10–14 d

Severe or complicated disease Vancomycin 500 mg PO q 6 hr and metronidazole 500 mg IV q 8 hr, and
vancomycin enema q 6 hr

Second recurrence Tapered/pulsed vancomycin:
Vancomycin 125 mg PO q 6 hrs � 10–14 d, then q 12 hr � 7 d, then
qd � 7 d, then qod � 8 d, then once every 3 � 15 d

Third recurrence Fecal microbiota therapy
or

Fidaxomicin 200 mg PO q 12 hr � 10 d or

IVIg

Abbreviations: d, day; hr, hours; PO, per os (oral); q, every; qd, daily; qod, every other day.

Fig. 3 Vancomycin solution enema (250 mg in 250 mL) can be
administered through the rectum via a standard enema set (pictured
on the right), or into the proximal colon via the colonoscope (pictured
on the left) irrigation channel. (Image courtesy Anjali Kumar, MD,
MedStar Washington Hospital Center.)
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time under general anesthesia which increases the potential
for hypotension and ischemia. However, the creation of a loop
ileostomy with colonic lavage of 8 L of warmed polyethylene
glycol 3,350/electrolyte solution and subsequent antegrade
colonic treatment with vancomycin (500mg/500mL Lactated
Ringers every 8 hours for 10 days) is gaining interest as an
alternative method for aggressive early surgical treatment or
in those for which the morbidity of total colectomy may
already be too high.19 Neal et al reported that this procedure
could be performed laparoscopically in 83% of the patients at
the University of Pittsburgh. Their results showed a signifi-
cant decrease (p ¼ 0.006) in mortality rates, 9 versus 50% in
the traditional total colectomy with ileostomy group.19

Conclusion

CDI continues to cause a huge strain on health care, and
treatment of persistent and recurrent disease can be vexing.
Avoiding the use of antibiotics for unsubstantiated etiologies,
as well as preventing the spread of organisms with universal
protocol techniques and maintaining a high level of suspicion
in diagnosing and treating CDI may help decrease the burden
of this disease. Further trials are warranted to definitively
determine what protocols can be used to treat persistent and
recurrent disease.
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